MMP-9 inhibition facilitates amacrine cell loss after ouabain-induced retinal damage.
Retinal ischemia is a common risk factor for visual impairment and blindness. Two common changes after retinal ischemia are retinal ganglion cell (RGC) loss and Müller glial cell (MGC)-mediated endogenous repair. Matrix metalloproteinase 9 (MMP-9) has been shown to be responsible to RGC death. However, the effects of MMP-9 on the loss of other neurons and the reactivity of MGCs after retinal injury remain unclear. Ouabain, a Na/K-ATPase inhibitor, was injected into the vitreous body of rat eyes to induce cell death in the inner nuclear layer (INL). MMP-9 expression and activation in the retinas were examined by gelatin zymography and immunohistochemistry. The role of MMP-9 inhibitor (MMP-9i) in ouabain-treated retinas was assessed. After ouabain injection, there was an upregulation of MMP-9 activity in the inner retinas, and the activation of MMP-9 reached a maximum at 2 day. Unexpectedly, MMP-9i enhanced the thinning of the INL, the loss of Calbindin D-28k-positive cells and Syntaxin-positive amacrine cells (ACs) in the INL and decreased levels of Calbindin D-28k protein, while leaving the outer nuclear layer (ONL) unchanged. In addition, MMP-9i led to a minor increase in the number of BrdU positive cells that did not express GS in the INL. Collectively, these results revealed that the inhibition of MMP-9 activity facilitated AC loss and promoted the generation of MGC-derived cells in ouabain-treated retinas, which indicates that treating retinal diseases with drugs that inhibit MMP-9 activity should be considered with caution.